INTRODUCTION
Marine pollution is a global environmental problem. Different human activities on land, water and air contribute to the contamination of seawater, sediments and organisms with potentially toxic substances. Contaminants can be natural substances or artificially produced compounds. After discharge into the sea, contaminants can stay in the water in dissolved form or they can be removed from the water column through sedimentation to the bottom sediments (Funes et al., 2006) . Contamination with metals on local, regional and global scales, have been intensively studied in recent years, due to the fact that metals are persistent, toxic, tend to bioaccumulate, and they pose a risk to humans and ecosystems (Rainbow, 2002; Szefer, 2002) . The main reason for this is the increasing metal input to the *Corresponding author. E-mail: Rezakhoshnood@gmail.com. Tel: +989166414922. coastal zone from both rivers and non-point sources, especially in developing countries. Metal contamination can have adverse effects on marine organisms only after metal uptake and accumulation (Funes et al., 2006) . Accumulation of metals in aquatic organisms is one of the most striking effects of pollution in aquatic ecosystem. Metals such as Pb, Cd, Cu, Fe occur naturally in water, soil and biota. Their concentration depend on local geology, local addition from mining and industrial activity waste water discharge and/or globally distributed pollution.
Fishes are often at the top of the aquatic food chain and may concentrate large amount of some metals from the water (Mansour and Sidky, 2002) . Further, more fish is one of the most indicative factors in aquatic ecosystem, for the estimation of trace metals pollution and risk potential of human consumption (Papagiannis et al., 2004) . Metals from geological and anthropogenic source are increasingly being released into natural waters (Nimmo et al., 1998) . Contamination of aquatic ecosystems with metals has seriously increased worldwide attention, and a lot of studies have been published on the metals in the aquatic environment (Wagner and Boman, 2003) . Under certain environmental conditions, metals may accumulate to toxic concentrations and cause ecological damage (Birungi et al., 2007) . Metals are taken up through different organs of the fish, because of the affinity between them. In this process many of these metals are concentrating at different levels in different organs in the fish body (Rao and Padmaja, 2000) . Hence, it is important to determine the concentrations of metals in commercial fishes in order to evaluate the possible risk of fish consumption (Cid et al., 2001 ). The present study has been conducted to determine Cd, Pb, Hg, Cu, Fe, Mn, Al, As, Ni and Zn concentrations in the gill, muscle and liver of 14 fish species in Hormoz Strait in north coastal areas of Persian Gulf.
METHODOLOGY

Site selection
Sampling sites was selected of an area that is polluted by different types of industrial and agricultural drainage, domestic waste water and oil pollution. The fish species were randomly collected from commercial catches landed at local fishing ports in North side of Hormoz Strait that is, a narrow between Oman Sea and Persian Gulf. Samples were collected from April 2009 to March 2010, twelve monthly. Body weight and length of fishes were measured prior to dissection.
Samples preparation
After the sampling, fish samples, were transferred to the laboratory in a thermos flask with ice in an isolated box on the same day (Eaton and Clescend, 1990) . Approximately 5 g of samples muscle (edible parts), two gill arches from each sample and entire liver, were dissected, wash with de-ionized water, weighted and then packed in polyethylene bags and stored at -20°C prior to analysis. All of the samples were dried at 60°C for 48 h in laboratory oven (Pyle et al., 2005) . All glassware's was cleaned prior using by soaking in 10% v/v HNO3 for 12 h and then rinsed with ultra-pure water. Between 0.2 to 0.4 g of dried sample material were weighted and then digested in acid-cleaned Teflon beaker with 5 ml of ultrapure nitric acid (65%v/v). Typical microwave digester was operated for 30 to 40 min at a target digestion temperature at 200°C and after then allowed for 1 h to cooling. Digested samples transferred to a graduated plastic test tube and brought up to volume (50 ml) with Mili-Q-water (MOOPAM, 1999) . All samples were analyzed three times for Cd Pb, Cu, Fe, Mn Al, As Ni, Zn by inductively coupled plasma-atomic emission spectrometry (ICP-AES) and for Hg by LECO AMA254 Advanced Mercury Analyzer.
In order to assess the analytical capability of the proposed methodology, accuracy of metals analyzing was tested with reference matrices of dogfish liver tissue (DORM2), and muscle tissues (DOLT2). Results confirms that observed and reference values have not statistically differences (P<0.05). Analysis of the dog fish muscle and liver standard reference material DORM 2 and DOLT 2 are shown in Table 1 . The statistical analyses were done using the SPSS software (Version 11.5 ). The data were tested to check the normality using Kolmogorov-Smirnov test, which showed that they have normal distributed. Pearson's correlation and paired samples t-test was used to compare heavy metals concentration between fishes and tissues. Some of detection limits factor were digestion by acid that have some human impact and time of digestion, that it took more time for preparation of samples.
RESULTS
The average concentration of metals in all fish samples in every month were shown in Table 2 . Results showed the total concentration of Fe is very high than other metals (P<0.05), and As has the lowest concentration (P<0.05). Basis on this table there is no obvious seasonal pattern to metal contamination in the fish samples (P<0.05). The level of 7 of the 10 metals were analyzed (including Cd, Pb, Hg, Cu, Fe, Mn, As and Zn) were higher in the May than other months (P<0.05). Results of fish biometry and their Living environment were shown in Table 3 . Basis on this table, Scomberomorous commerson had the largest total length in samples (68.9 ± 7.4 cm) and it had the highest weight too (10.39 ± 6.77 g) the shortest of samples was Sardinella sindensis (10.2 ± 1.2 cm) and lightest was this kind of fish too (0.06 ± 0.01 g) (Mean ± SD). Tables 4 and 5 shows concentration of metals in three tissues of locally fish caught and the total mean of metals concentration in three tissues of every species were shown in Table 6 .
DISCUSSION
Results of this study showed variability of metals level in different species that conformed it is may depend on feeding habits (Roméo et al., 1999) , ecological needs, metabolism (Canli and Atli, 2003) or age, size and length of the fish and their habitats (Canli and Atli, 2003) . Concentration of metals detected in the muscle, gill and liver samples showed different capacities for accumulating. Among these three tissues based on their differences in physiological and histological properties, the highest metals concentrations were found in the liver and gill (P<0.05). In this study, Iron had the highest concentration (total mean concentration = 23.002 mg.kg -1 ) in all species, and followed by Zn, Cu, Ni, Al, Pb, Mn, Cd, Hg and lowest concentration in three tissues of all species was As. The highest concentration was on dry months in this region (August and September) may be because of high evaporation rate in Persian Gulf. Two kinds of fish species (S. commerson and Thannus tonggol) showed high average concentration of metals (Table 6 ). Narrow barred Spanish mackerel, S. commerson, had higher concentration of Cd, Pb, Hg, Fe, Mn and As than other species (P<0.05); this phenomenon may be arising from diet, which feed primarily on small fish, like sardinella, clupeids, carangids and also squids and penaeoid shrimps. Another reason for this high concentration is positive correlation between length and weight that called "Bioaccumulation".
In the other species, Long tail tuna, T. tonggol, high ). Totally Cd, P, Hg, Ni was highest concentration in Liver of S. commerson, and Mn, Fe was highest in this species in gill. This could be described by food habits and position of S. commerson, in food chain. The results were confirmed the differences of accumulation of metals in the different tissues (Table 4 ). The highest concentrations of elements were found in the liver and gill, while the lowest concentrations of elements were found in the muscle. Many studies showed that metals accumulate mainly in metabolic organs such as Liver that stores metals to detoxificatante by producing metallothioneins (Carpene and Vasak, 1989; Karadede et al., 2004) . The comparison between three major metals (Hg, Cd and Pb), which have high risk for human health in this study and the other studies at the different regions of the world is shown in Table 7 . In this study, Cd concentration was generally more than other available data at other regions, it was about 9 times more than Adriatic Sea, about 13 times more than Masan bay, Korea, about 8 times more than Osaka, Japan and about 9 times more than Manila, Philippines and less than recorded concentration in Gulf of California and Iskenderun bay and Arabian Sea (Table 7) . Pb Concentration was high than other place except in Iskenderun bay and Arabian Sea (Table 7) . Mean concentration of Pb in study area was 2 times more than Gulf of California, 23 times more than Adriatic Sea, 13 times more than Mason bay, Korea, 21 times more than Osaka Japan and 7 times more than Manila bay, Philippines (Table 6) . About Hg concentration, our results were lower than other results except about one region including Atlantic Sea (our results 2 times more than this) ( Table 6 ). Concentration of three major metals including (Hg, Cd and Pb) compared with standards, Table 8 showed Hg and Cd concentration is below than standards and Pb concentration is exceed than standard, and there is high risk for women and children for consuming fish. Trace element levels are known to vary in fishes depending on various factors such as its habitat, feeding behavior and migration even in the same area (Anders et al., 2000; Canli and Atli, 
Conclusion
This study was carried out to provide information on metals concentration in 14 fish species from Persian Gulf. The metal content is speciesdependent, with some species showed high concentration of metals, and some showed low concentration. The metal concentrations in the fish tissues were also time-dependent, with residues much higher during the rainy season. We conclude that the regular consumption of some of these fish species even during the dry season, could pose health risks, but totally have risk for human health especially for children and pregnant women. This high level of metals in water and sediment and fish body rising from anthropogenic activity such as industrial wastewater, urban waste water, ship industrial, oil and gas exploration and petrochemical industries. Generally, according to the results and according to regional conditions such as high evaporation, semi-closed, waste water discharge, etc and compared to other regions, Persian Gulf in the critical condition that requires more attention and control of its pollutants.
